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PROBLEM TO BE SOLVED: To provide an electrostatic charge image developing toner having 
good anti-offset properties and good environmental stability. 

SOLUTION: The electrostatic charge image developing toner contains at least a binder resin, a 
colorant a charge control resin and a release agent and has a volume average particle diameter 
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temperature of > 130 to 180** C is <100 ppm. A+B is <150 ppm and A/B is <1.0. 
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^j^m^'^itm t 1.x it . 0iJ ;c ?ufL ^ y ^7 i^ . «t ^ ;<? yu- a ^ ^ ; ^ y 

A. i^s?;^/U'>^>A, j^g?-^^^^'>e7A^<oj^Kj^ ; y i^m:^ /i^i^ ^ j^m<o u y^mm ; 40 

1^ ^ . * ^ fb ^ n a ^ (7) ^ Jl tK ^ lb 4^ ; ^1^ y \:i: =.juT^i^^-ji^. ^ 

tt^ffiStt^J^-Ti^^if^nSo ±IEi»»^:^<b^JJilSaXJi2ffiW±4-M^^t?ii:Tffli^ 

^ Z t r-x ^ 

[ 0 0 4 1 ] 

<7) ?5 # ffl /> < ^ f)^-Dmm^mmicnm.i~ ^ :i t ^-x ^ ^ (Dxiff^ L\^^o 
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m \^ ti m » m f\- 5 0 % X* h ^ (dpso) o . 5 u m]^T v . ±m t mmic ^hi^ 

S fiij ^ ^ » L SJc ^ f+ 9 0 % r- 5 1^ ( D p 9 0 ) ^5 1 iz m JL^ T T' 6 ^ 

[ 0 0 4 2 1 

±ie^«C^^^b^J<^ftfi.a^tt*ftf*:iOOafiSBlC»LT.»*L<{^0. 1-20 
[ 0 0 4 3 ] 

S-g'tc^UTfi. ^^l:S^S?f«J*{^ffl-r 5 w <!: Ll^o K ^ * S i b T 

. e^'i X. t - K 7^ v- ;^ ;^ > . n - K 7^ yt- ;^ ^ > . n - ^ ;^ ;^ 

2, 2, 4, 6, 6--<>'$^?^^/i--^':f^>'-4-9'^ — yy^^<D^/i^:^':^^>'m 
^T^i^^m^f h tl ^ . ^tlh(D^Xh2, 2, 4, 6, 6--<>^7<f^/U^:7'i$^>-4-^;^- 

±IB:9'^ffl:I^S^J<^S(i. a^i±¥S^l00fiS?H5t::^bT. «F*L.<(iO. 0 1 
--lOfifigPTfcO. Mt-»*L<f;iO. l-SfiftaST&^o 
[ 0 0 4 4 ] 

i n s i t ufi^ife. ^at^fi^tci^i. fi^fe 

[ 0 0 4 5 ] 

i n s i t yxm.^^\^^^^r :r.;vm'&^^'t^'n-:r^)vm.V'r-m.=^^(om:'^^m^ 

T i- 5 o 

/ufflfi^tt^ft«^) ^ s^Bfi*&^J*a^*p s^-r ^ ^ (b -e =1 r V zn yptgit >Sr w-r 5 ^ 

id /u ffl a ^ 14 ^ ft ^ ^ *P L T ffi ii^ 6<3 fi ^ 5 :^ j£ . * iTc O ^ ^ T- # fc T 

3. ffl M * f$ 1^ S * (c — ffi L T AP L X t . * ^ >- -y /i^ >^ >^ 4^ <i:' CO 

7K>^>^S:^ffl UTiIiggWt> L< (i^ig6^(c^^pLTt>J;v>o 
[ 0 0 4 6 ] 

<l:'<D;^^y^fe^rMSz!)^8 0t:^®;t5fi^<$^ff^/?Sci-5^ft<*:^-^n^^ fc^l^ 
(i2aa±ffii^^'&t>ii:T{£ffli-^:i<t;i»5T'#6o 
[ 0 0 4 7 ] 

<7)a5Apo^(C7k^ttS-&B3*&?PJ*gsAp-r'5i:. ^>^yi-fflS^tt¥fiff;!)5S^tTLfc3r^^ 
[ 0 0 4 8 ] 

* -T / :^ (2-;'<^/l--N - (2-t Kn^v^zc^^fU) >^ne^>T^ K) . 2, 2 
' -ry't'^^- (2-^^/U-N - (1. 1-fc';^ (t:Kn^ri>;^^/U) 2. - \l Y ^ ^ 
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^^f- y n t*" ;^ >- r ^ K ) m(DT ^/ ^.mthm^s: ^ ^^-f ^ :l t t-X* ^ ^ o ^ 14 fi ^ BB 
{ 0 0 4 9 ] 

(Om(0\^&\t . &*L<(15 0^J[^±r'fe»9. JEiCif?^L<Ji6 0-'9 5t:r^fc^o 

* . S lt> B# FbI (i iSF * L < {i 1 ~ 2 0 B# F«1 T . Jg (c *f * L < (i 2 ~ i 0 0* F«1 fe ^ o 

[ 0 0 5 0 ] 

^.Jiip-r ^ ^ b -c . iitg^. j^®^. <^'coM^g^. m^. m^^^ ^ (D^mm^ m\^^ ^ 

5 o 

[ 0 0 5 1 ] 

^ :y ^ ^ ^ - m (o mmm.wm ^ m X m^^ ir ^ :l t \c ^ ^ n h ^ o 

[ 0 0 5 2 ] 

Jl^ T . * ^ ^ SIJS i^'J tc J: «9 M P a (clft 0^ ^ o *s . * ^ o © ffl . 75- ^ ^ 

ps^ ^ n >i v> r ^ v^ 9 * t) i^o (ommm\z.iits\^^x ^ xxf%\±^ # 

{c Sir ^9 o v^ pg 19 S S gp X f;i S » % ^ * "T c 

[ 0 0 5 3 ] 

( 1 ) ^ . @ ^ :m 

{$:^ipj^3fez@ (Dv) . m.'^':^^m^v^mW'mm.'^tmwi^^ML'i^ (dp) <tcoi:i: (dv 

/u^-thM. r-v-/w^i^-Yi^*-j ) J: "9 aij ^ L fco C <50 /v ^ 1^ >r - (c J: ^ 

^(1. r^N'-^-^-S: loo^m. *^tf:-ryh^^i i. SS: 10%. ay^JK^^B^ 

: 1 0 0, 0 0 0 <@ (7) Ife 14^ t: tT o o 

[ 0 0 5 4 ] 

( 2 ) ¥ R f ^ « 

S^^^(;i.§t®?^{t^ftfflH-:^-2 0mg(c:.^t5:^^i:LTO. l%N-107K^^i^^l 
0 0;^ \ m ^X \:.^^fz'ik . ^^>'5^^7klOml^APx.T^t^*b. ^1^&^«C^T'6 

ow. z ^^mj^m^m^n ^tio M'^^<o V -i- ^ . ooo — lo, ooofli//z 

L<h/cf6J:9{Ci^SL. lMmjy±(7:)Rtg^^fS(7)hi--^^l, 000—10, OOOfli 
^^ov^ri/>^;^ :y^>^tt®!:7n— ^jgL^^^WiS^ TPP i'a-2 1 OOJ SrfflV-TffliJ^ 
L ;^ci o h W- V] & ^ ^ ^ tL . 

[ 0 0 5 5 ] 

(3) ^h^t:KD:7^^/^?g^:a 

28X1 00mm) OAofcy2/^;^U — ffltUSt-An. ^SK<tLTxh7t: Kn:7^>^ 

(THF) 1 0 om 1 ^fflv^r ^ ^ w\n \^ X ^ m m ^ o ^\^mt^ h t n f ^m^^ 

^l.X^W^J&'^^n. ^n«:5O°CT'10#BgK^S:ltL/cf^. *t#L. ^J. T (D ^ ^ f)- 
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THF>F®5>a: (%) = [ (T-S) / (T) } XlOO 
T : h":^ — i^>'^/l-ffl (g) 
S : ttai^»^^^S ( g ) 
[ 0 0 5 6 ] 

( 4 ) Wft 
WT(C7j^i-J:^/^yN-i^&h^:yy^/;^'^^D-v'hi/7^^-~ (P&T/GC) & {:i X Kl 

. mmu&ti*- 1 sox:uT(Dm^<o^m&A. Rxj^wm^^mr- i 3 ox: x ^ m < 1 sot: 

5 0 m \ / i^X^m^l^ h . y< - m ^ ^ m U /)- h 1 0 X: / (D m & X M B ^ m . 1 10 

3 ox:<Dumx s 0 ^m^w i^x . 5i*Lfc#5gtt^5>* - i 3 ox:x h ^ ^ ^zmM 

h "7 y ^ - 1 3 0 X:^^ h 2 8 Ot:^T-5 Ot:/^Oig^T-;^JP||ftLT> :tf :^ ^ u 

^*S:ASr*i?>5to i^^tcbr. /N'- v^^s* 1 8 0 t:r* 3 0 ur . ffi^uybi? 

^tt;S::«^o^a:*fTi^^. i 3 0 x: X «9 t>ii5< 1 8 0X:SXT<OfSi^<D^m&B^ 

aiJ^3ge(^rv>U':xhtt:^;^^D-^h^^:76890 (fidS) . aj»c-R7A>5^n 

-5 (L=30m, I. D=0. 32mm Film=0. 25/zm^fflV^iWT<^^^*T* 20 

ay ^ L o 

;<7^AM*: sot: («1^25>) '-270t: ( 1 ox:/^^^^) 

K^^i^ArM.^: 2 sot: 

l^tUrE^: 280t: 

^^})T:^::^:^})^J^:^:^s MM : iml/5J^ 
[ 0 0 5 7 ] 

(5) ^mmm^mm 

#m?^ft^ftfflh':^-lg^. THFlOOmliC^^L. ili»tT'Pii?IMigLT^^^^ 
Sr^5feLfc^^. #b:tx/biSflS^S{C7Kri^>rX;65 0. 4 5Mm(D>^^/U'>5'-?riiia^-y:yc: 
o rO^t^i^t-O. 0 1NC07=-h^:7'^^/l-T>'^::^^7jUt:Kn^v'K (TBAH) 30 
yy^/l^^ (MI BK) ig?i^2 Cm 1 ^ M fz. . 0. 0 INCOi^J^^^MI BK^ 

KOH/g) ^3it*:>fco jts^t-fi. mfi^ s (^^pm^xnttis}. m^u^ ta 

T-5 00NJ ) ^fflv^fCo ^fz. TBAHfi. aoyop^^^^y-zi-^rS (mM^k^ttM. 

^^tKM^^) ^MIBKT-^IRUTO. OIN TBAHC0MIBKj§ti5<!:LT. igig^ 

0. \ }^ <Dmm.m^\^ ^ ^ ^'mm ^ it^n . ^^i^m'&m) ^mibkt*i 

[ 0 0 5 8 ] 

(6) #m?^^^ftfflH^-(75j^Sffi 40 

»^m?Wftm^ffi h-:^-! g^. THF 1 0 Om I (CjgftfL. m ^ X ^& ^\ ^ ]^ \. X ^ m '7^ 

o . {b) x^m\.fz,h(D tmm\c\^xmm:\.fzo . o i \>\^^m.mmM i b ¥.mw. 

T'fS^LfCo 't'fPtCgLfcigi^lgg^MIBK^JKiT^SJ:*?. h ^ - ^ 0:>m.mm (mgHC 

1/g) ^**!)3to fiS:£i^EJ^. (5) xm\^^fzh<r> t^m<oh<oi:^m\^. g^ftt>i^# 

(c n O o 

[ 0 0 5 9 ] 

( 7 ) PP^iSS 

M(C#m?^(t^^fflh-:^-^Att, ?aS2 3t:j^t>*®a5 0%CO (N/N) ^^TT—g 50 
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[ 0 0 6 0 ] 

( 8 ) mmmiK^ 

(7) x-mi^tzy' V :^ ^ -(D^mmmic h AH. sgiot:, 2 0 %(o (l/ 
L) mmr . ras23'c. s«5o%<o (n/n) mmr . i&m s 5X,. m & a o %<d ( 
H/H) mmff>'&mmTx-S:^n&i^tzm. s % m m x vim ^ m f^f\i ^ ^ n . 50 
ottSfcm-i^en^ts-i^pn^^tTofco ifffif*. 1^ ^^r-n h titc^mm ^ . ( 

:J'Pn*^)i4^T'^^Jl:$-ti:, m«^jfi?»iiS5tft:-troh-:>--(0;*:/!)^efe«H- (B:$:mfeM) 10 
(ilO, OOOtJctL fc, «4'(-10. OOOt6:JJA±i:fE®LrfoSt.C3tt. 10. 00 

0 h ±mmn m^X' ^ ^ t %:M^-r ^ o 

1 0 0 6 1 ] 

( 9 ) ^mm 

■sm-i^ffl^fT?. T - y mmmi'p mm <om mm m<D it mA>ib§^w\^fco -r^^t^ib. T-rf 

flilBtJcoiii^jft^^IDmr, x-7'SiJ8l^roBii«KS«^lDmi:-rSi:. ^«^(i> TIE 20 
3t^^ (%) = (IDS^/IDW) xlOO 

^y^/-^^'f-i^^^y- — -:f% 1 0-3 - 1 8) SrliO. 5 0 0 gro;^5' — /I'd — ^T-JfJE 

o 

[ 0 0 6 2 1 

(1 0) it^ y h :ty ± y h iM. A 

±fs (9) (D'^mm(Dwi'^tmm{::-i^r. mm^-y^(Dum^5''C'r-:>mit^^xw^\. 30 

[ 0 0 6 3 ] 

H ]!t g'J 1 

;^5^U>-8lg|5. n-:/^yl-r^yu-hl9a5. — tT^ > -y ^ y (^o^pife r#25B 

FCA6 2 6N) 5SF|5. v^b'^/W-<VifV0. 2 5gP. 7Ky;^^5'^yyU®^:3i>?.7^yIx 
-x'^u-r- (Mm-^ f$,it^^±m . ^p"p^ rAA6j ) 0. 25g|5. 2. 2, 4, 6, 6- 

fCo 40 
[ 0 0 6 4 ] 

±te<bf^;^Ui^{^. ^;^>'^lfe7K2 5 o^(^J^{i^^^^^i>'>Ai 0. sa^^^ftiL/cig^t:-^ 

^ ^> M^T^mmiiC ^ ^:^>5^^^*5ogJ5(C7K^^l::-:^hy'>A6. agp^^ftiL/c^^ft: 

^&M:J>*<7^5 0%^®fiS) ;5S0. 3 5/zm-Cfo'9. Dp 9 0 (fli^5Kf^5>*^^9 0%^ffl 
fi ) 0 . 6 2 M m T' ^ o o 

. ;'^/^^^^yu-h2gi5SLU^*6 5g|5SrfI:^L. v'zori.fflM^ttJ^ffi^^OTK^m 
as t# /c o 50 
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[ 0 0 6 5 ] 

±m(D J: 0 iZ. Xn <b tltiyi<.mit-^ -> •:7 =1 o ^ V^mm (an-f KS: 4. 8lfB) 

Uytm, v?p<^/l^2. 2' -T>/tf>^ (2-^^/1- 7'oe;^-^-h) (fPitMISXllltSa 
, ffip^pife rveoij ) aSB^rSsADL, iikV^T-lS, OOOrprnT-Elte-t-^^^^^-^'l' 

/i-^- (^m.mi'^m («) ss. fMDNaosvj > x- 3 o i^ m m m m mw l x . 

[ 0 0 6 6 ] 

Ci - ^ ra « t Jfe 5 J: 9 »J ffli L T . fi -g- e ^ H I? 1 0 0 % tc jg L m . M IE ^ ffl 

fi-^tt*»(*:<7)7Kr»«c>e?. S:t/-r^:/3?^7K2 0 ^ {z ^ m fc » i^m M (?P3tM*X 
3^ (») f&&^ rvA-086j ) (2, 2' -ryt';^ (2-p<g^yU-N (2-t 

[ 0 0 6 7 ] 

5 &.T {zmmvxM^mi^^ni'^ . mm\zx <o 7i<i^^mi^tzm. »r:tt-^'^vjg«i7K5oo 

mW-mUm (Dv) ;6S6. 4 n SE^^^^m (Dv/Dp) /JSl. 2 1. ^*aRff^«;4So 

±ai(Oj;5lcLT#^ix/ch-:f--^§iT-10 0^(r. iW7K{b«^>6 5%T'fo'9, i^mW-i^^ 
S?)Sl2nm<7)v'y*0. 5g|5t. ft:iM¥i^iiag/4S50nmrov'y:*2gP?r^^]DL-->'v' 
al/^5:3r1^-Srffl^^rl. 4 O O r pmWHIte^-Cl 0 ^f^m-^ \^ . 

o 

[ 0 0 6 8 ] 

^ :^ l^tJ 2 

;^^U>'. n->^^^7Uri:7yi/— j.^ 2, 4, 6, 6--<^^^;^5^/l---:7'^>'-- 

^C^f^^^TV^, (Dv) ^5 6. S^m. (Dv/Dp) 19 

. ¥i^n?f^^75-'o. 9 7 CD h -r -m.^ ^ntco 

[ 0 0 6 9 1 

it g'j 1 

>^^i/>'j&l>*n-:/^yUT^!;i^ — ht^ft^.^^x^'nso. 5^55:0^1 9. 5g|5<i:L. 

2, 2, 4, 6, 6-^>^;^^y^'-^:/^>'-4-^^ — y^JCf-t^Tt-KT^'v^/l/p^/l-;^ 
>^i^>0. 8g|5^ffll^. >^;^^/U2, 2' -Ti/b^';^ (2-y^/U:/ae;^-t^— h) (Cf-fe 

3//m. (Dv/Dp) 2 2. ¥i^H?f^«;!)So. 98COh:^-S^^#fc 

o 

„ ^«S^^^2(c^-r. 
[ 0 0 7 0 ] 
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;^ ^ u > 9 0 SB 

2-^^/u^:^v'yur^yu— h 9SB 

:^ -7ti>^y ^ y ^ {E^mit^itm. PS d"p ^ r # 2 5 J 5 SiS 

t:" ^ -<>"^ >- 0 . 0 5 SC 10 

^fz. 7K5 0 0SPtcy>®^;^/l.v^!>^10SB^^5>»$it. 6 5*C(C#?aL. Tk^^ftfcgSE 

^ ^# o 

[ 0 0 7 1 ] 

^n^tzo ^v^T*. fi-g- ^ i^^j i: u r 2 , 2' -ry't:^ (2, 4 - i> p< U n h 

y/i-) 4SBS:i§s*DL. ^ h 5 ^ m mm (D m m ^ n ^ ti o mm<DMf&m:Tm. :iti^mw 
m^m x.tiRjt^?^\cm L . ?a 6 5 t: s s js sr tr o /c o mitmr> 9 o%{cfj:^tzmj^ 

T- . > y 5^ 1^ >r K 1 SB Sr 6 0 # T ^ *P L o 

[ 0 0 7 2 ] 20 

ftvNT'. a'g-?a*^7 5t:j;i»?au. :^jd iftltl^ ^ 5 b§ f^i j^ig l r m -a- ^ ^ T u o S^S 

7ki5fe. ^jS-r^r^(Cj:J9. f^a^i^fi^^ (Dv) 75^6. 7/im. 

5>^(Dv/'Dp);6Si. 24,^JSR?gft:d5 0. 9 S <D h -t - ^ ^ W fz o 

^ ^ 2 :^ o 
[ 0 0 7 3 ] 

It mm 3 30 

rM.L/c^. 1, 0M-CaCl2^^^^67. 7 U ^ ^ ^ it I. X C a ^ (PO4) 2 

;^ U > 8 5 SI5 

;^;-7K>'>^^5/>:^ (H^{t;^1±ffii. SSp^p^ r#25j 5SB 
7s^\^:y-:^^i; V /i- m - ^ ^ 1^ y/u®&7<^>'i- 

(85:5:10)5>^:i:(Mw=58, 000) 2. 5SI5 

^^°^:7^VI7:y^;^(sp.70t:) SOSB 

v^-t-yf^/U-t^y^/Ug^^S^b'&ifel 2.5SB 40 
[ 0 0 7 4 ] 

±ISM;^^6 0°C{::;fto?aL. TKs^^^^^^ri^- (^^l^-lbXllttM) ^ffli>Ti2, 0 

0 0 r p m iZX i^- {Z^j^m . ^ m tz o ^ntC, fi'&3^i&^J2, 2 ' - T :^ (2, 4 

-v?;<^>'U>'<l^a=hy>'U) 5SI5. St/v^P^f^/^-2, 2' --ry't';^-fy>^^l^ — hO 

. sn^mmi^ . m^itm&t^mfi&m^mm\^fzo ±m i^tzTt^w^mi^^ ±mm^^m& 

i*:ffi/5jc4^^iSAL. 6 0*C.^ig#fflMT{C:fcV^TTK^7^^^^:3r-y•-(CT9, 0 0 0 r 

p mx 2 0 ^T^mmw . h-r-n^-^^ :^(Dmmmm^mf^$'^tzo ^>:v^T'. ^^K/usti^ 

S T- « U o o . 6 0 ^ 4 B# ^ it o r (7) B# <0 m ^ ^ fb 9 5 % o fc 

*^T^. mmi&^ L . mm^m :tx c a ^ (PO4 ) 2 \^ . . *i5t;. §2:^^ so 
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flft^Aa^trl/^. Wm^i^U^^ (Dv) A'^ 7 . (Dv/Dp) 75^1. 20 

[ 0 0 7 5 ] 

[^11 





mmm i 


mmm 2 








Dv(m m) 


6 . 4 


6 . 5 


JeS^^*(Dv/Dp) 


1.21 


1 . 19 




0 . 9 8 


0,9 7 


THF^^^^^^S (%) 


2 7. 6 


18. 9 


ai|§ =t a A (ppm) 


3 0 


2 0 


iPIStt^^-^^S B (ppm) 


4 0 


3 0 


A+ B 


7 0 


5 0 


A/B 


0 . 8 


0 . 7 




2 . 7 


2 . 3 


(mKKOH/g) 








0 . 1 


0. 4 


(mgHCl/g) 














1 . 6 7 


1.62 


10,000 


1.61 


1.57 


mmmiKii l/l 


10,000 J£t± 


10,000 &i± 


N/N 


10,000 


9,000 


H/H 


10,000 JlJJl-h 


7.500 


:S3t^ (%) 


9 3 


9 6 




2 0 0 


2 0 0 



[ 0 0 7 6 1 

im 2 ] 



, J 
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itUs^wj 1 


itlSk^i 2 


it^W 3 










Dv(/i m) 


7 . 3 


6 . 7 


7 , 2 


tS[S5^^(Dv/Dp) 


1 . 2 2 


1 . 3 5 


1 . 2 4 




0 . 9 8 


0 . 9 8 


0 . 9 7 


THE ^^JEfe3>"&WS (%) 


12. 1 


2 2 


6 3 


» fltt J« =t S A (ppm) 


8 0 


12 0 


4 0 


JSISttfifeiJ^^r^ft B (ppm) 


2 6 0 


18 0 


3 0 


A + B 


3 4 0 


3 0 0 


7 0 


A/B 


0 . 3 


0 . 7 


1 . 3 


(mgKOH/g) 


3 . 1 


7 . 6 


5 . 5 


(mgHCl/g) 


0 . 1 


0 . 9 


0 . 6 










10,000 *S:^ 


1.61 
1 . 4 4 


1 . 5 9 
1 . 0 9 


1 . 5 5 
1 . 2 1 


«BB t.cl_ V «V 

HSBH^tt L/L 
N/N 
H/H 


7,000 
6,600 
6,000 


8,000 
7,000 
6.500 


7,000 
6,600 
6.000 


(%) 


9 2 


7 0 


8 0 




2 0 0 


2 0 0 


16 0 



[ 0 0 7 7 ] 30 

&A>i&< . m mWi ^ it t'- !^ X- tj: h (D X' h o fc o 

#igi±^»^*fflA, B R rj A + B ^ m m X- m.-^ -r ^ X ^ . )t«im 2 <Dmm.m 
^m^m h -r - i-i . 10, ooo^m^m<ofii^Wk&Aii&<.mm^^i^A^m^^ii(r>xih 

i^m^nj^mr-^^mxm.^^ ^^wf^x »y '0 . th F^^^ftTi^j^^p^T-^^-r-sffiia 

ft aflRffl 1 0, 000^Sl=*:^roHl*iS«3!iSlS<.^^^^tt*S^<, 40 

7 ± -y h i&^A^ Jsi < . < . ^} ^ m ^ A'^ M i> (D X $3 o 

[ 0 0 7 8 1 

[ 56 CO m 1 



